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510(k) Summary

This 51 10(k) summary is being submitted in accordance with the requirements of 21 CER Part
807.92 for the MRJI MR Compatible Ventricular Catheter.

1. Company Making the Subnmission:

Name of Owner: MRII, In-c.-
Address: 5 Musick

AUG 16 2013 _________ Irvine, CA 92618
Telephone: 949-900-68-33

Fax: 949-900-6834
Contact: Edard Waddell
E-mail: ewadldel~mriinterventions.com

2. Device Name:

Comnmon Nme: Ventricular Catheter
Proprietr Nae:MR Compatible

____________________Ventricular Catheter

Clasification: Class I1
RegulatioNubr 882.4100

Product Code: I-ICA

3. Predicate Device:
MRfl Ventricular Caninula, K 102 101

4. Intended Use Statement:
The SmartFlowm Flex Ventricular Catheter is intended for injection of Cvtarabine
or removal of CPSF from [lie ventricles during intracranial procedures. The device
is niot intended Ibr implant. This device is intended Ibr "single patient use only."

5. Description of Device:

The Catheter has a stepped distal tip with a 30 emn removable rigid ceramic stylet
protecting the fluid lumen while providing rigidity to the distal portion of the
device. The stylet is removed after insertion to the desired point. So11 tubing
protects the lumen in the center portion and at the distal end where it terminates,
The fluid containing central lumen is manufactured from PEEK tubing.

The Catheter will be marketed in the following sizes:
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Ventricular Catheter .008 x 7.5mm tip
Ventricular Catheter .008 x 15mm tip
Ventricular Catheter .021 x 7.5mm tip
Ventricular Catheter .02 1 x 1 5mm tip

Each unit will provide lor an approximate 23 inch tubing extension.

6. Summary of the Technological Characteristics of the Device Compared
to the Predicate Device

MIRIIPredicate Device:
Ventricular Catheter MRII Ventricular Discussion

Cannula
Classification 21I CFR 8824 100 21 CI'R 882.4060 Equivalent
Product Code FICA HCD - Equivalent

Prernarket TDK011Euvln
Notification TDKOlIEuvln

The SnirrlloWr ! Flex The MR Compatible Ventricual
Ventricular Catheter is intended for Cannula is intended for
injection of Gytaratbine orn rem oval injection of Cytarabirie or
of CSF from the ventricles dluring, removal of CSF fromn the

Intended Use intracranial procedurles. The device ventricles during intracranial Equivaleunt
is not intended for implant. This procedlures.T''Fe device is riot
device is intended for -ingle intended for implant. Tire
patient use only." device is intended for "sing le

____________________________________________________patient ulse only"4
'Target Any Pi's nieeding aspiration or Any Pt's needing aspiration or[ Population injectio oflis fromt thle brain injection of fluids from tle Euvln

ventricles brain ventricles
Anatomical Sites Brain ventricle Brain ventricle Equivalent

Where Used OR) or M.RI suite OR nr MR[ Suite -Equivalent

Energy used N/A N/A N/A

Laelnginicte szean lngh Labeling indicates size and Equivalent
Labeingindiare siz an tcnttrlength

Ifitt acor Canl be rrruiiipUted with glovcd Canl he rilnipited withi gloved Euvln

hand hand

Designed to be placed ItirOtIgitH Designed to he placed through a
prepared opening through the skull prepared opeuning through the Euvln
and drrra into the brain ventricle skull and dura into the brain Euvln

ventricle
Design Euvln.ecp

Rigid and straight section to enter Rigid an tagtscinto ter~ eto a
the brain, rigid section can be dne staIht sein to te rseon an

removed after insertion etrtebaninsertion of tire
catheter

MRII. Inc.
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M.RI Predicate Device:

Ventricular Catheter M RU Ventricular Discussion

Hole at distal end for fluid Hole at distal end for fluid Euvln
movement movenment Euvln

Length of rigid section: Length of rigid section: lqian
10.5"' (30 cmt) 10.5" (30 cm)

lIP design identical to that of the Tip design as described inEuvln
Ventricular Cannula K 102 101

Sufficiently rigid to pass through Sufficiently rigid to pass
brain tissue Without additional through brain tissue without Equivalent

support additional support
Contains a channel through which Contins a channel through
fluids can he removed (aspiration) which fluids can be removed

or placed (injection) into the (aspiration) or placed (injection)
ventricle into the ventricle Equivalent. Flow

Flow rate of: Flow rule of: rates are higher for
4.0 nil/hr (.008" I.D.) to 0.6 oI/fir (.008" 1.D.) to tile Catheter (fue to the

56 mI/hr (.02 1" I.D.) 34 mb/hr (.02 1" 1.D.) shorter tubinig length.
at 0.7 PS] at 0.7 PSI

Rigid body: Rigid body: Euvln
Ceramic Ceramic Euvln

Thrughluen EEK'lhrogh lumnen: Equivalent, both meet
Polymer covere silic biocompatibility

__________________Polyme 
covered_________silica_____ requirements

MR] Sale MR] Safe Equivalent
Equivalnt, both can

be connected to a
Materials Proximal Connector:syigCteiFernale Luer adapter connector, Proximal Connector: sreqinges Cathete

external t0 kit as described in IFU Fml urcnetr supplied ccommon

component to make
_____________________________ the connection.

Tissue contact tested per ISO Tissue contact tested per ISO
Bicmaiblt 10993: Biological Evaluation of' 10993: Biological Evaluation Equivalent

BiocmpaibiityMedical Devices of Medical 0evices

Cyrotoxieity, Acceptable Acceptable Equivalent
Ssc & soxrcts Acceptable Acceptable Equivalent
Pyrogen Material

Mediated Acceptable Acceptable Equivalentf
I ntracutiteous

Stady, SC & SO Acceptable Acceptable Equivalent
extracts

MRII. ic.
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Maxiization SC Acceptable Acceptable Equivalent
L& SO extracts _________________

Yes per ANSI/AAMI/ISO 11137- Yes per ANSl/AAMIIISO
Strliy2: Sterilization of health care 11137-2: Sterilization of health Equivalent

products -- Radiation caeroducts -- Radiation
l.ectriliSafty N/A N/A Equivalent

7. Summary oif difference from the predicate
The N4RLI ventricular catheter differs from that of the cannula in four principal
wax's

a) The fluid delivery tubing is composed of PEEK rather than the silica of the
predicate

b) [he fluid delivery tubing is shorter (23 inch nominal) Versus 4 and 10 feet of the
predicate.

c) The MRII ventricular cannula provides for a bone anchor, for subsequent infusions
over a period of 24 hours.

d) The rigid component of the catheter can be removed after insertion so that the
catheter is flexible along its whole length. The cannula's rigid section is integrated
into the assembly.

S. Tresting:

Testing to applicable standards has been completed with acceptable outcomes. The
fiollowing testing has been perfbrmed:

" Sterilization and Shelf' Life
* Biocornpatibilitv: Both the ventricular catheter and the bone anchor were

tested under conditions of Good Laboratory Practices in the following tests
with acceptable results.

Study Result 
Comclusion

Cytotoxicity "The test aticle -extract showed no Non-cytotoxic
fStudy.MEM evidence of causing cell lysis or-

lution toxicity. The test article extract
met the requirements of the test
since the grade was less than at
grade of 2 (mild reactivity)."

rSO Systemic "There was no mortality or Nonl-toxic
Toxicity. SC evidence of systemic toxicity from

anld SO the extracts. The test article
Extracts extracts met the requirements of' the

study."

MRII. Inc.
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l'yrogen Study "The total rise of rabbit Non-pyrogcric
- Material temperatures during the 3 hour
Mediated observation period was within

acceptable LISP limits. The test
article was j udged as

nonipyrogenuc.'

ISO "The test article met the No significant crythemna or
lotracutaneous requirements of the test since the edema'
Study. SC and difference between each test extract

SO Extracts overall mean score and
corresponding control overall mean

score was 0.0 and 02 (0.4 bone
anchor) for the SC and SO test

extracts, respectively."

ISO "The test article extracts showed no Non-sensitizer
Maximization evidence of causing delayed dermal
Sensitization contact sensitization in the guinea

Study, SC and pig-. The test article was not
SO Extracts considered a sensitizer in the

guinea pig maximization test."

Drug/Device I-I PLC using USP Monograph assay Nu leachingy of materials or
Compatibility for cytarabine concentration uptake ofecytarabine

Tlesting

0Performance Testing - Bench

Test Methodology Conclusions
Flow Rate Testing Set flow rate on infusion Specified flow rates of 0.5 mL/hr and 0.3

pump to specification rate. mt/hr were achieved with the infusion
Measure amount of fluid pump.
collected over a set period of
time. Measure pressure for
reference.

Flow Rate -Testing, Se lwrt nifso low rates at 0.7 psi for the device were
constant pressure pump so that measured greater than the predicate as expected.

pressure is 0.7 psi. Measure
amount of fluid collected over .008' ID Predicate 0.6 mt/hr
a set period of time, .008' ID Device 4.0 mt/hr

.021 " ID Predicate 34 mt/hr
.021" ID Device 56 mt/hr

MRII. Inc.
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the Catheter remains in place
________________in the Bone Anchor

Stylet Removal Once the catheter is tightened The device met the specification of
from Bone Anchor in the Bone Anchor, measure maximum pull force for Stylet removal.

the pull force required to
remove the Stylet from the The predicate device has an integrated
Catheter, ceramic tube and does not have

_______________________removable Stylet.
Catheter Tissue Pass the -device through Equivalent to the predicate device.
Insertion bovine brain tissue to a 4 inch There was no tissue in or on the device

depth. Extract the device and after insertion and removal.
check for plugging or

_______________ damagqe. ,_________________

Backflow Insert he device into brain- Equivalent to predicate device. There
simulating gel. Use an was no observed backflow.
infusion pump at a set flow
rate to drive dyed fluid
through the device. Examine
the gel for any dye that runs
back up the sides of the
device.

Tip Deflection at Plug a catheter tip. Mark the Equivalent to the predicate device.
Max Pressure position of the tip. Apply 70 There was no movement of the tip at

psi internal pressure to the applied internal pressure of 70 psi.
catheter. Mark the position of
the tip with pressure applied.
Determine the difference (if
any) between the marks.

Tip Deflection at Plug a catheter tip. Mark the Equivalent to the predicate device.
Max Aspiration position of the tip. Apply 2 psi There was no movement of the tip at

vacuum to the catheter. Mark applied vacuum of 2.0 psi.
the position of the tip with
pressure applied. Determine
the difference (if any)
between the marks. _________________

Bend Radius Wrap the device tubing for Y/2 Equivalenit to the predicate device.
Withstand turn around a specified There was no kinking or damage to the

diameter rod. Examine the tubing at the specified bend radius.
tubing for kinks or other

______________ amnage.
Syringe Dropping Connect the device to a Equivalent to the predicate device.
Test syringe. Drop the syringe with There was no damage sustained by the

the device anchored in place. device after the syringe was dropped
After the syringe drop, check with the device connected.
the device for damage and
operation.

MRII. Inc.
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Tip Deflection after Insert Catheter with Stylet into There was no tip movement upon Stylet
Stylet Removal brain simulating gel in a clear removal. Device met specification.

beaker. Mark the spot on the
beaker where the tip touches.
Lock the catheter in place.
Remove the Stylet and
observe for tip deflection

_______________away from the mark.
Bone Anchor Insert Bone Anchor into drilled All Bone Anchors were all inserted fully
Insertion Force hole and measure the amount with a downward force below the

of downward force required requirement.
from beginning to end of
insertion.

Bone Anchor Insert Bone Anchor into drilled All Bone Anchors were all inserted fully
Insertion Torque hole and measure the amount with a torque below the requirement.

of torque required from
beginning to end of insertion.

Bone Anchor Side Insert a Bone Anchor into a All Bone Anchors all withstood the
Load Force drilled hole. Apply a side load minimum load with no damage or

to the minimum specified level yielding.
to four points around the bone
anchor diameter. Inspect for
damage or yielding. _________________

Blo-ne Anchor Side Insert a Bone Anchor into a All Bone Anchors withstood the
Impact Force drilled hole. Apply a lateral minimum energy without damage or

impact load on four different yielding.
points around the bone
anchor diameter by dropping
a known weight from a
specified height to obtain an
applied energy. Inspect for
damage or yielding. _________________

Bone Anchor Insert a Bone Anchor into a All Bone Anchors remiained in -place
Retention Force drilled hole. Tighten a under the applied tensile load.

catheter into the Bone Anchor
and apply a tensile load to the
catheter to the minimum
specified limit.

Bone Anchor- Insert a Bone Anchor into a All pairs of Bone Anchors and Drivers
Driver Detachment drilled hole using the Driver, were below the maximum limit for
Force Measure the tensile force detachment force.

required to remove the Driver
from the Bone Anchor. ________________
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Bench testing included design verification testing and comparison testing with the
predicate MRIl Cannula. demonstrating the MR Compatible Ventricular- Catheter
functions as intended and is substantially equivalent to the legally marketed
device.

9. Rx or OTC:

T he MR Compatible Ventricular Catheter is an Rx prescription device per 21 CFR
Part 801, Subpart 1).

10. Substantial Equivalence:

The MR Compatible Ventrictular Catheter is as. safe and effective as the predicate
MRII Cannula. The MR Compatible Ventricular Catheter has the same intended
uses and identical indications, technological characteristics, aind principles of
operation as its predicate device. 'fhe minor technological differences between the
MR Compatible Ventricular Catheter and its predicate devices raise no nexv issues
of safety or effectiveness. Performance data demonstrate that the MR Compatible
Ventricular Catheter is as safe and effective as the MRJI Cannula. Thus the MR

Compatible Venricular Catheter is substantially equivalent.ttRIL I i(
E. F. Waddell
Director of Regulatory Affairs

Date:____

I f, Inc.
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20 DEPARTMENT OF HEALTil & HUMAN SERVICES Public Health Service

Food and Drug Administration
5% 10903 New Hampshire Avenue

Document Control Center - W066-0609
Silver Spring, MD 20993-0002

August 16, 2013

MRI Intervention Inc.
Edward Waddell
5 Musick
Irvine, CA 92618

Re: K123605
Trade/Device Name: SmartFlow Flex Ventricular Catheter
Regulation Number: 21 CFR 882.4100
Regulation Name: Catheter, Ventricular
Regulatory Class: Class 11
Product Code: HCA
Dated: July 16, 2013
Received: July 17, 2013

Dear Mr. Waddell:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act.

The general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRI- does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class I1 (Special Controls) or class III (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 2 1, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CER Pant 801); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.
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If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Division of Small Manufacturers, International and Consumer Assistance at its toll-
free number (800) 638-2041 or (301) 796-7100 or at its Internet address
http://www.fdajgov/MedicalDevices/ResourcesforYOLI/Industry/default.htm. Also, please note
the regulation entitled, "Misbranding by reference to premarket notification" (21ICFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
http://www.fda.s,,ov/MedicalDevices/Safetv/Reportallroblein/default.htm for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address
http://Www.fda.gzov/MedicaIDevices/ResourcesforYou/Ilidustry/default.htm.

Sincerely yours,

J o y c e MU- Wfthan g-S
for Victor Krauthamer, Ph.D.

Acting Director
Division of Neurological and Physical

Medicine Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure



Indications for Use

510(k) Number: K123605

Device Name: MRI Intervention, Inc. SmartFlow TMFlex Ventricular Catheter

Indications For Use:

The SmartFlowTm Flex Ventricular Catheter is intended for injection of Cytarabine or
removal of CSF from the ventricles during intracranial procedures. The device is not
intended for implant. This device is intended for "single patient use only."

Prescription Use X AND/OR Over-The-Counter Use ____

(Part 21 CFR 801 Subpart D) (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Joyce Mmbn -S
(Division Sign Off)
Division of Neurological and Physical
Medicine Devices (DNPMD)

510(k) Number K123605
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